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Abstract  
The aim of this paper is to identify the quality determinants for education services provided by institutions in the Akdeniz 
University and to measure their relative importance from the students’ points of view. The analysis is based on a multi-criteria 
preference disaggregation approach for satisfaction benchmarking analysis and consists of the following parts: (1) the student 
satisfaction analysis, which concerns the identification of student preferences and includes the estimation of the relative 
importance of the different student satisfaction dimensions, and (2) the satisfaction benchmarking analysis. This study can be 
used in order to quantify internal quality assessment of the graduate education. More specifically, it’ll provide the identification 
and benchmarking of the strengths and weakness of the graduate education. This gives the ability to identify the most critical 
improvement actions and adopt the best practices of the graduate education. 
© 2014 The Authors. Published by Elsevier Ltd. 
Selection and peer-review under responsibility of the Organizing Committee of WCES 2014. 
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1. Introduction 
Customer service and quality are driving forces in the business community. As higher educational institutions 
tussle for competitive advantage and high service quality, the evaluation of educational service quality is essential to 
provide motivation for and to give feedback on the effectiveness of educational plans and implementation (Tan 
&Kek, 2004). Improving the service quality is one of the most efficient ways for a service company to differentiate 
from the others (Kotler& Armstrong, 2005). Quality in education can be said to be determined by the extent to 
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which students’ needs and expectations can be satisfied. Student satisfaction is often used to assess educational 
quality, where the ability to address strategic needs is of prime importance (Cheng, 1990). Quality in design, quality 
output, and a quality process are all necessary components of quality. Quality in design relates to both the output 
(for example, an academic program that meets students' needs) and the process (for example, how the curriculum, 
faculty, equipment, scheduling, and other factors combine to affect the program). Quality output means achieving 
the desired result; for example, all pharmacy graduates pass their examination for licensure. A quality process means 
that all the steps within the organization's functioning from beginning to end work effectively toward the desired 
goals, with each step adding value (Chaffee &Sherr, 1992). Dimensions of the service quality are another important 
topic to discuss. One of the most important and widely accepted studies to address the service quality dimensions is 
written by Zeithaml, Parasuraman and Berry. General criteria are developed for the services and these criteria are 
grouped in ten main categories which are called service quality dimensions. These are reliability, responsiveness, 
tangibles, competence, courtesy, credibility, security, access, communication and understanding the customer 
(Zeithaml et al., 1990). This study focuses on the determinants of service quality within the Graduate Education 
institutions and attempts to assess their individual weight in defining quality from the student perspective. It also 
aims to measure and analyse the factors that determine the quality, to what extent they meet the students’ 
satisfaction and if there are any differences of the students’ satisfaction about the weighting of the importance based 
on factors. In the following sections, we will review the related literature, and then present ELECTRE method for 
multi criteria decision making method. Subsequently, we will present the findings of the study. Finally, we will 
present the recommendations – conclusions 
2. Literature Review 
In the study of Tsinidou et al., (2010), a multi-criteria decision-making methodology was used for assessing the 
relative importance of quality determinants that affect student satisfaction. More specifically, the analytical 
hierarchical process (AHP) was used in order to measure the relative weight of each quality factor. Finally, the 
levels of determinants of service quality were compared with demographic variables such as the department of the 
faculty and years of study to understand differences in perceptions among different segments of the student 
population. Badri and Abdulla (2004) found that there was a lack of explicit award/reward system in academia; they 
proposed a model that identifies relevant and essential criteria in measuring the performance of individual 
departmental staff for rewarding purpose. After identification, the authors adopted AHP to prioritize the criteria. The 
criteria include research and publication, teaching, and community and university services. Chen and Chen (2010) 
constructed an innovation support system (ISS) for Taiwanese higher education institutes to comprehensively 
evaluate their innovation performance. They present a novel conjunctive multiple criteria decision-making (MCDM) 
approach that addresses dependent relationships among each measurement criteria. As such, they utilize a decision 
making trial and evaluation laboratory (DEMATEL), a fuzzy analytical network process (FANP), and a technique 
for order preference by similarity to an ideal solution (TOPSIS) forming order to develop an innovation support 
system (ISS) that considers the interdependence and the relative weights of each measurement criterion. 
 
3. Method 
 
Multi-Criteria analysis, often called Multi-Criteria Decision- Making (MCDM) or Multi-Criteria Decision Aid 
methods (MCDA), is a branch of a general class of Operations Research models which deal with the process of 
making decisions in the presence of multiple objectives. These methods, which can handle both quantitative and 
qualitative criteria, share the common characteristics of conflict among criteria, incommensurable units, and 
difficulties in design/selection of alternatives (Pohekar and Ramachandran, 2004).  ELECTRE is a popular approach 
to multiple-criteria decision-making (MCDM) and has been widely used in the literature (Sevkli, 2010). The 
ELECTRE approach was first introduced by Roy [1966]. It is a comprehensive evaluation approach in that it tries to 
rank a number of alternatives each one of which is described in terms of a number of criteria. The main idea is the 
proper utilization of what is called out ranking relations. That is, ELECTRE uses the above data along with some 
additional threshold values to measure the degree to k The method uses concordance and discordance indexes to 
analyze the outranking relations among the alternatives. These indexes are obtained through the following relations, 
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considering two actions: a and b : 
 
ܥሺܽǡ ܾሻ ൌ σሺௐశାௐసሻσሺௐశାௐసାௐషሻ                                                     (1) 
ܦሺܽǡ ܾሻ ൌ ܯܽݔ ඌ௓್ೖି௓ೌೖ௓ೖכି௓ೖష ඐ , for all k where ܼ௕௞ ൐ ܼ௔௞                        (2)
      
a S b if C(a,b)൒ ݌ܽ݊݀ܦሺܽǡ ܾሻ ൑ ݍǡ ݏ݋݈݈ܿܽ݁݀݋ݑݐݎܽ݊݇݅݊݃ݎ݈݁ܽݐ݅݋݊ǡ                      (3)
  
where, C(a, b) is the concordance index that action a outranks action b, D(a, b) is the discordance index that action a 
outranks action b, a S b corresponds to the outranking relation; it means that action a outranks b, p is the 
concordance index threshold, q is the discordance index threshold, W+ corresponds to the sum of weights for criteria 
where a is preferable to b, W= corresponds to the sum of weights for criteria where a =b, W− corresponds to the sum 
of weights for criteria where b is preferable to a, Zak is the evaluation or utility of action a related to criteria k, Z*k 
is the best degree of evaluation obtained for criteria k and Z−k is the worst degree of evaluation obtained for criteria 
k. In order to facilitate the procedure, the evaluation of alternatives are normalized such that Z*k= 1 and Z−k= 0.The 
outranking relation is obtained by applying both Eq. (3) and the procedure to obtain the kernel, which is the sub-set 
of the best alternatives. The kernel includes a sub-set of alternatives where any other alternative is outranked by at 
least one of the kernel and the alternatives of the kernel are incomparable (Almeida, 2007). 
 
4. Findings 
 
The application of this study covers the five institutions of the Akdeniz University. These are institution of 
nature and applied sciences, social sciences, health sciences, educational sciences and fine arts. Six criteria are 
selected from the literature to evaluate quality in graduate education. A1: Academic Staff, A2: Administration 
Services, A3: Library Services, A4: Curriculum Structure, A5: Location and Infrastructure, A6: Career Prospects 
(Tsinidouetall, 2010). Academic Staff dimension has academic qualifications, professional experience, 
communication skills and research activity; Administration Services has rapid services, information material, 
guidelines /advices, IT support; Library Services has textbooks journals, easy borrow, e-library; Curriculum 
Structure has educational material, elective courses, laboratories; Location and Infrastructure has adequate class/lab, 
access to administration, cultural events and lastly Career Prospects has employment opportunities, postgraduate 
programs, studies abroad, exchange programs and business links sub-criteria. To use ELECTRE, each factor must 
have a quantitative weight and scale value. The most important factor has the highest weight and scale value. The A 
matrice has alternatives in its rows and factors ranked in their respective importance degree in the columns (Table 
1.). Results of the questionnaires asked to the students of the institutions show that factors are ranked as A6, A4, A1, 
A3, A2 and A5 according to their importance degrees.  
 
       Table 1. Factors and Alternatives 
Factor/alternative A1:Academic 
Staff 
A2:Administration 
Services 
A3:Library 
Services 
A4:Curriculum 
Structure 
A5:Location - 
Infrastructure 
A6:Career 
Prospects 
Educational Sciences  6 7 8 8 4 10 
Health Sciences 6 6 5 6 5 6 
Nature and Applied Sci. 5 7 6 8 5 9 
Fine Art 7 5 8 9 6 8 
Social sciences 5 8 6 6 5 4 
Weight 2 4 3 5 1 6 
Scale 2-8 1-7 2-8 1-9 1-6 3-10 
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   C and D matrices are calculated with equation 1 and 2. 
 
ܥ ൌ 
ۏ
ێێ
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ۍ െ Ͳǡͻͷ Ͳǡͻͷ Ͳǡ͸Ͳ Ͳǡ͵ͷͲǡͲͷ
ͲǡͲͷ
ͲǡͶͲ
െ Ͳǡͳͷ Ͳǡͳͷ
Ͳǡͺͷ െ ͲǡͶͷ
Ͳǡͺͷ Ͳǡͷͷ െ
Ͳǡ͹Ͳ
Ͳǡͺͷ
Ͳǡͺͷ
Ͳǡ͸ͷ Ͳǡ͵Ͳ Ͳǡͳͷ Ͳǡͳͷ െ ے
ۑۑ
ۑ
ې
 

ܦ ൌ 
ۏ
ێێ
ێ
ۍ െ ͲǡͲ͸͵ʹ Ͳǡʹʹͳͳ ͲǡͶʹͺͳ ͳͳ
ͳ
ͳ
െ ͳ ͳ
ͲǡͳͶͷͷ െ ͲǡͻͻͲͲ
Ͳǡʹʹ͵ʹ ͳ െ
Ͳǡͷ͹͹ͷ
ͲǡͳͳͶͻ
ͲǡͶ͵ʹͶ
Ͳǡʹͺ͸Ͷ ͳ ͳ ͳ െ ے
ۑۑ
ۑ
ې
 
 
    As a result of the questionnaires, health sciences and social sciences institutions ranked as first, institution of 
nature and applied sciences ranked and second, finally institutions of fine art and educational sciences have the third 
position. 
5.  Conclusion and Suggestions 
     Measuring the service quality in higher education is very difficult, because it has intangible, variable, inseparable 
services which are also unable to be stocked. Yet higher education institutions must know how their students 
evaluate the education they have been taught. This is the main reason to measure the service quality of the education 
given through the institutions. To properly measure the service quality, multi-criteria decision making methods can 
be used. ELECTRE, one of these methods, can be useful to solve different problems with numerical analysis. This 
method relies on the dominance relations and identifies productivity and an importance measure for each criterion. 
In this study, criteria of Academic Staff, Administration Services, Library Services, Curriculum Structure, Location 
and Infrastructure, Career Prospects are analysed together with the alternative institutions (Social Sciences, Fine 
Arts, Educational Sciences, Nature and Applied Sciences and Health Sciences). Results of the questionnaires asked 
to the institutions students show the satisfaction levels used for comparing the service quality. Rank orders 
calculated with ELECTRE are the service quality order of the institutions. This result can be used by the managers 
to evaluate and improve their service quality against the other institutions.  
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